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i: <?lx:1^^ ^^1^. ^"1^ -^Ml^VTim CDKCCycl in-dependent kinase) 



«ll 



CDK ^i^B^l, ^-^-t^ 4^^, ^I'y- ^-fl^^ 
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<?3-4i^<^l "^'^-1:^^* "^l^^^ -B-£^Klndirubin derivatives having anticancer 

property against human cancer cell line} 
[^^^ ^^^^ 



l^^^o] ^^}^ 7l#^<^> ^ 13. ^<5>^ ^2fl7l^] 



<1> 



;^l\d -n-S^Hl ^tb ^-1^ ^4*1-^1^ CDKCCycl in-dependent kinase) 
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^^^si<='i -a-^-fls^^^i ■sj-'a-*^^^ ^1-^^ ^ 

"S:^^ Hoessel Nature Cell Biology Vol. 1 May 1999<^l^i <?ltil-^^<^l 

CDKCCycl in-dependent kinase)^ «r^^* ^^i^ll^V^ ■i-^'y-fr 711^1^!: «V ^t:!". 

Stt ^tt^^ ^7fls-^^U ;^12000-6570:£ '^S^l*^^ ^l*^ 
c^i^:] oir^^iil^ ^#^>^ 1}-^^ 7BAl^Vi ^o.^, ^71]^^^^ ;^]1998-25557:& ' 



^ tfltt^^ ^711^^^^ ^12003-3658031 '^^tb -^^1 Tfl vil ol ^ -^-^ 

;^i ^^tb ^-y^v^i ^tt ^1^^ ^^stt ^^m. 
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<7> 
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<17> 



1. ^^^^^ ^-^^ 



<18> 




o + 




Na2C03 



MeOH,RT,2h 




<19> 



-^E|loi]Ai soml ^^4^- -^is-^o]-/^]^] o]H(indoxyl acetate)(176mg, 

Immol)^ MeOH(5ral)<^l ^91^. oU1-^(isatin)(l48mg, Immol)^ Na2C03 ( 265mg , 

2.5mniol)» ^7H>31 ^^"^l^i 2^]:?]: JE^JrW. TLC(Rf=0.4 ^V^il ^fl ^ ^ 1/2 



(157.6rag)» 60.2%^ 



<20> 



2. "^i^^i^l 



<21> 




+ H^OHHCI 



py,as(24Aia) 
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<22> 



(5ml 



91^^^ (262mg, ImmoD* 50ml ^ 7H(two neck) -^e^V^ ^31 -^B^^ 

^.y c]-^ H2N0H-HCl(181ing, 2.6mmol)» ^7}^ ^, 120°C o^l-oilAi 2^1^ ^£ 



TLC(Rf=0.45 ofl^cHlEflolH/^^V 1/1 v/v)» '^]^^}<=^ «J:-§-^ ^^"i: ^ 



^Eflo:i IN HCl(50~100ml) -g-^<^l ^ 



T7 



o 



o] A^7]^ <^^7m ^^^1^ ^. IN NaOH(50ml)o11 ^m^^ ^91^. ^3^^ 



^, IN HCl(100ml)<^l^-1 ^m^^^]y^ ^^^1^^. ^-Sr ^^=1-^-^ ^^1 



(263.5mg)» 93%^ ^^S. 4^ 9X^. 



<23> 



<24> 




H2NNH2H20, 70 "C 



NH2 




<25> 



50ml ^ 



7l.;<| l-5l-^a.<^1 "^It^l^T^CSOmg, O.SmmoD* "4^ H2NNH2- H20(3ml , 



Na2S04 



^ 7d2i^]^d ^, Na2S04* ^5-^ ^ ^'^) 70~80°C<Hl^i 7}-^^^. ^} 

^:£7> ^IM-^ ^S^^^fe^^l ^=^^^1^ ^S^^l-* 1^1<^ 



NMP» ;^1>|«B<^> tbt^. ^^7lS. ^iS^l^lig 10%(8mg)^ 
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<26> 



<27> 




+ acetic anhydride 
NH =S 




<28> 50ml^ ^e^l-^ l-el-^^aL<^l ^lT^^Tfl(314.4ing, 1.2inmol)* ^31 ^^2.^(15ml)'^l ^91 

^, 10^]tt ^91 *^^m^. TLC(Rf=0.55 <^l€^Hltfl^lH/^4 1/2 v/v)S. ^ 



^S^fl^i :^]7]n^] T3l o]^^ ^ 98%(358mg) 



<29> 



<30> 



NO2 



NHz 




SnClaSHaO 



NH DMF,70X5 
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i3i> 50inl ^ 7}^] ^^«>^- *sl-^3.<^l tl^^tl-5-^HS(500mg, 1.629mmol)* "4^ 

DMF(5ml)<^l ^91 ^, SnClg- 2H20(1.838g, 8.145mmol)« ^7>^H 70°C<^]^^ 7V<tW. l^m 
^, TLC(Rf=0.2 CHCls/MeOH 50/1 v/v)^ ^<?ltV ^. #^^1^1^ pH7> ll^l € ^^V^l 

IN NaOH* ^7Mo^ iL>^ ^-J]* -^^B^^^^ -Jr€-i=|-. S ^^^Hl 



^ ol-g-^V<=^ ;^171^ ^. ^S'^l^i ^SAmtf. 45.2%(204rag)^ ^-^^ 



<32> ^ ^l"^^*^^ ^^^^ "^^^ 



<33> 




<34> ^>7l -il-flAi ^m7l Xi, X2, Y, Z, R^l <^&l ^m7l« ^l^^l^^ ^ «J:^<^1^i 

^ AGM001~AGM029^ 297fl^ Sj-^^^ ^^^^ ^^A^ NMR(*:^ 



<35> AGMQQl 51-^^^ -^^A 
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<36> iH,l'H-[2.3']wl'^l$sl^(Biindolylidene)-3,2'-T^^(AGM 001) 



<37> IR NMR(600 MHz, CDCI3) 5 (ppm) ll.OOClH, s, N-H), 10.87(1H, s, N'-H), 8.76(1H. d, / 

=7.4Hz). 7.64(1H. d, /=7.3Hz), 7.56(1H, t, /=7.8Hz), 7.41(1H, d, /=7.8Hz), 7.24(1H, 
t, /=7.3Hz), 7.00(2H, in) 6.89(1H, d, / =7.4Hz) 
<38> MSCMALDI -TOF) m/z: 262.7 



<39> AGMQ02 



<40> IH , 1 ' H- [2 , 3 ' ] wl -yi-s^ ^-3 , 2 • -1=1 ^ 3-^^ (AGM002) 



<4i> IH NMR(300 MHz . DMSO-de) 6 (ppm) 13.49(1H, s, NOH) 11.74(1H, s, N'-H), 10.74(1H, s, 

N'-H), 8.65(1H, d. /=7.8Hz), 8.11(1H, d, >7.8Hz), 7.20(2H. m) , 7.13(1H, t, 7=7. 5Hz), 

6.97(4H, m) 
<42> MSCMALDI -TOF) m/z- 276.7 



<43> ArrMOOS ^-^^ 



<44> l-c>}X\] m-lH , 1 ' H- [2 , 3 ' ] 1^1 <^1«-Sl ^-3 , 2 ' --q ^ (AGM006) 
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<45> IH NMR(300 MHz, DMSO-de) 5 (ppm) 10.52(1H. s, N'-H), 9.00(1H, dd, /=7.8, 1.5Hz), 



8.29(1H 



, d, /=7.5Hz), 7.73(1H. d. /=7.5Hz), 7.62(1H. t. /=7.5Hz). 7.31(2H. m) , 



7.03(2H. m) 



<46> MS(MALDI -TOF) m/z: 304.2 



<47> AGMOOQ sl-^^-g-^ 



<48> 5 ' --q H^-IH , 1 ' H- [2 , 3 • ] 1^-3 , 2 • -1=1 ^(AGM009 ) 



<49> 1HNMR(300 MHz, DMSO-de) 5 (ppm) 11.25(1H. br s, N-H) , 11.20(1H, br s, N'-H), 

9.64(1H, s), 8.15(1H, dd, /=2.3, 8.4Hz), 7.63(2H. m) , 7.42(1H, d, >7.8Hz), 7.05(2H, m 
<50> MSCMALDI -TOF) ra/z: 307.8 



<5i> AGMOlO '^^A 



<52> 5 . _§^^^-iH , 1 ' H- [2 , 3 ' ] wl <ai-5^ €-3 , 2 • ^ (AGMOlO) 



<53> IR NMR(300 MHz, DMSO-de) 5 (ppm) 11.10(1H, br s, N-H), 10.92(1H, br s, N'-H), 

8.58(1H, dd. /=2.7, 7.8Hz), 7.62(2H, m), 7.43(1H, d, /=8.1Hz), 7.00(3H, m) 
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=54> MSCMALDI -TOF) m/z: 280.6 



<55> AGMOll 51-^^^ ^^rj 



<56> 5'-vqM-lH,l'H-[2,3']til^#s^^-3.2'-t:l^ 3-^^(AGM011) 



<57> IH NMR(300 MHz, DMSO-de) 5 (ppm) 13.92(1H, s. NOH) 11.90(1H, s, N-H). 11.44(1H, s. 

N'-H), 9.47(1H, s), 8.27(1H, d, /=7.5Hz). 8.10(1H. dd. /=2.3, 8.4Hz), 7.48(2H, m), 

7.09(2H, m) 
<58> MSCMALDI -TOF) m/z*. 321.0 



<59> AGMm2 




<60> 5 . -^^^S-IH . 1 • H- [2 . 3 ' ] til -^l^-s^ ^-3 , 2 ' -t:] ^ 3--%^ ( AGM012) 



<6i> IH MR(300 MHz, DMSO-de) 6 (ppm) 13.66(1H, s, NOH) 11.80(1H. s, N-H), 10.75(1H, s. 

N'-H). 8.48(1H. dd, /=2.6, 11.3Hz). 8.23(1H. d, >7.5Hz), 7.43(2H, m), 7.00(3H, ra) 
<62> MSCMALDI -TOF) m/z'- 295.2 



<63> AGMOIS ^^cj 



31-14 



loUPboosiu 



^^ ^;^>: 2005/1/18 



:64> 5 ' -Till ^-IH , 1 ' H- [2 . 3 " ] wl ^-3 , 2 ' -cl ^ 3-^^ (AGM013) 



<65> IH NMR(300 ffiz. DMSO-de) 6 (ppm) 13.40(1H. s, NOH) 11.72(1H, s, N-H), 10.59(1H, s, 

N'-H). 8.43(1H, s), 8.24(1H, d, /=7.5Hz), 7.39(2H, m) , 7.00(2H, m), 6.77(1H, d. / 
=7.8Hz), 2.34(3H, s, CHS) 

<66> MSCMALDI -TOF) m/z- 291.7 



<67> AGMOM Sl-^^^ 



<68> 5 > -ms.S.-m , 1 • H- [2 . 3 ' ] til -^l^sl ^dl-3 , 2 ' ^ 3-^^ (AGM014) 



<69> IH NMR(300 MHz, DMSO-de) 5 (ppm) 13.68(1H. s, NOH) 11.83(1H, s, N-H), 10.85(1H, s. 

N'-H). 8.65(1H, s), 8.24(1H, d, /=7.5Hz), 7.42(2H. m). 7.10(2H, m) . 6.88(1H, d, /=8.1Hz) 
<70> MSCMALDI -TOF) m/z: 311.6 



<71> AfrMOlS sl--^-S-^ 



<72> 5 ' - A:£-1H , 1 ' H- [2 . 3 • ] til -^Iftsl ^dl-3 . 2 ' ^ 3--%-^ (AGM015) 
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<73> IH NMR(300 MHz, DMSO-de) 5 (ppm) 13.67(1H. s, NOH) 11.83(1H, s, N-H). 10.84(1H. s, 

N'-H). 8.90(1H, s). 8.25(1H, d, >7.8Hz), 7.40(3H, m) , 7.06(1H. s). 6.74(1H. d, /=7.8Hz) 
<74> MSCMALDI -TOF) m/z- 403.7 



<75> AGMniB Sl--^^^ 



<76> 5',7'-Tili:.11^-lH,l'H-[2,3']til<?ll-slTai-3,2'-^^ 3-^^(AGM016) 



<77> IH NMR(300 MHz. DMSO-de) 6 (ppm) 13.38(1H, s, NOH) 11.77(1H, s, N-H), 10.62(1H, s, 

N'-H), 8.34(1H, s). 8.24(1H, d, /=7.5Hz). 7.39(2H. m), 7.02(1H, s), 6.77(1H, s). 
2.31(3H, s, CH3) 2.22(3H, s, CH3) 

<78> MSCMALDI -TOF) m/z: 305.8 



<79> AaMm7 



<80> 5 - -#SS--7 • -T^m-IH , 1 • H- [2 , 3 ' ] 1^1 ^i-3 , 2 • ^ 3-^^ (AGM017) 



<8i> IH NMR(300 MHz, DMSO-de) 6 (ppm) 13.65(1H. s, NOH) 11.88(1H, s, N-H), 10.88(1H, s, 



N 



-H), 8.52(1H, s), 8.24(1H, d, /=7.4Hz), 7.43(2H. m), 7.04(2H, m) 2.22(3H, s, CH3) 



<82> MS(MALDI -TOF) m/z: 325.6 
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<83> AGMQ18 51--^-^^ 

<84> 5-ti.s.S.-lH,l'H-[2,3']til^*s:|€-3,2'-x^^ 3-^^(AGM018) 

<85> IR NMROOO MHz, DMSO-de) 6 (ppm) 13.74(1H, s, NOH) 11.75(1H, s, N-H), 10.75(1H, s, 

N'-H), 8.61(1H, d, /=10.2Hz), 8.32(1H, s), 7.57(1H, d, /=7.8Hz) 7.41(1H. d, /=7.5Hz) 
7.14(1H, t, /=2.1, 7.8Hz) 6.92(2H, ra) 

<86> MSCMALDI -TOF) ra/z: 356.6 

<87> AGM019 sl-^T-^^ 

<88> 3^2'-^^^-l,3,l'.2'-EflHSl-^}^l:E.S.-[2,3']til<?l#e^€-5'-#5LvilolH. M-H#<^ 

(AGM019) 

<89> iH NMR(300 MHz, DMSO-de) 5 (ppm) 11.03(1H, s, N-H), 10.95(1H, s, N'-H), 9.11(1H. 

s), 7.66(1H. d, /=7.5Hz), 7.55(2H, m) , 7.42(1H, d, /=8.1Hz), 7.04(1H, t, /=7.5Hz), 

6.82(1H, d, /=8.1Hz) 
<90> MSCMALDI -TOF) m/z: 364.6 
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<9i> AGM020 51-^^^ 



<92> 3-^><^l ^^^] 1^1 h=.-2 ' -^^-1 , 3 , 1 ' , 2 ' -Bfl Hsl-^]-'^! := ^-[2 , 3 • ] ^-5 ' -^i^i] o] e 

. M-H#<^(AGM020) 



<93> IR NMR(300 MHz, DMSOde) 5 (ppra) 13.70(1H, s, NOH) 11.81(1H, s, N-H), 10.79(1H. s, 

N'-H), 8.87(1H, s), 8.25(1H. d, /=7.5Hz), 7.43(3H, m) 7.03(1H, m) 6.90(1H, d, /=7.8Hz) 
<94> MSCMALDI -TOF) m/z: 380.3 



<95> AGM021 -^^A 



<96> 5- «.SS.-1H, 1 ' H- [2 , 3 ' ] Hi ^1 #5] iffl-3 , 2 ' -^^ ^(AGM021) 



iH NMR(300 MHz, DMSO-de) 6 (ppm) ll.lKlH, s, N-H), 10.92(1H, s, N'-H), 8.75(1H, 
s), 7.74(2H, m), 7.40(1H, d, /=8.4Hz), 7.27(1H, t, /=7.5Hz), 7.02(1H, t, /=7.5Hz), 
6.89(1H, d, /=7.5Hz) 
<98> MSCMALDI -TOF) m/z: 341.5 



<99> AGM023 sl-^^^ 
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ioo> 



5-^s.S.-5 ' H^-IH , r H- [2 , 3 • ] Hi €-3 , 2 ■ ^ 3-^43 (AGM023) 



ioi> IH NMR(300 MHz. DMSO-de) 6 (ppm) 14.17(1H, s. NOH), 11.90(1H, s. N-H). 11.42(1H, s, 

N'-H). 9.43(1H. s), 8.36(1H. s), 8.10(1H. d, /=8.4Hz), 7.60(1H, d, /=7.8Hz), 7.45(1H. d, 
/=8.4Hz), 7.05(1H, d, /=8.4Hz) 

:i02> MSCMALDI -TOF) m/z: 401.8 



<103> ArTMQ24 sl-^^^ 



<104> 5 ' €-lH , 1 ' H- [2 , 3 ' ] til <?11-Hl ^-3 , 2 ' -1=1 ^ ( AGM024) 



<105> IH NMR(300 MHz. DMSO-de) 6 (ppm) 10.92(2H, br s. NH &N'H), 8.62(1H, s), 7.60(2H, 



m 



), 7.41(1H, d. /=7.5Hz), 7.03(2H. m), 6.78(1H. s, /=7.8Hz) 2.32(3H, s, CH3) 



<106> MSCMALDI -TOF) m/z: 276.4 



<107> ArTMQ25 51--^^^^ 



<108> 5 ' -#^S-1H, 1 ' H-[2 , 3 • ] til ^#Sl €-3 , 2 • -tq ^(AGM025) 



e 
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109> IH NMR(300 MHz, DMSO-de) 6 (ppm) ll.lKlH, s, N-H), ll.OOdH. s, N'-H), 8.79(1H, 

s), 7.62(2H, m). 7.42(1H, d, /=8.1Hz), 7.28(1H. dd, /=2.1. 8.4Hz). 7.04(1H. t, J 
=7.4Hz), 6.90(1H, d, /=8.1Hz) 

:iio> MSCMALDI -TOF) m/z: 296.5 



:iii> ArTMn26 



<112> 5 ' -^i-lH , 1 • H- [2 . 3 ' ] til ^IrSl , 2 ' --cl ^ (AGM026) 



<113> 1HNMR(300 MHz, DMSO-dg) 5 (ppm) 11.07(2H. br s, NH &N'H), 9.11(1H, s), 7.61(3H, 



m 



), 7.42(1H, d, /=8.1Hz), 7.04(1H, t, /=7.8Hz), 6.75(1H, d, /=8.1Hz) 



<114> MSCMALDI -TOF) m/z: 388.5 



<115> hCM()27 ^-^^^ 



<116> 5-,7'-i:^T^l€-lH,l'H-[2,3']wl«?l^Bl^-3,2'--cl^(AGM027) 



<ii7> iH NMR(300 MHz, DMSO-de) 5 (ppm) 11.03(1H, br s, N-H), 10.83(1H, br s, N'-H), 

8.48(1H, s). 7.59(2H, m) , 7.40(1H, br s), 7.00(1H, br s), 6.88(1H, br s) 2.23(6H. m, 
5' ,7'CH3) 
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<ii8> MSCMALDI -TOF) m/z: 290.7 

<ii9> AGM028 sl--^^^ 

<120> 5 • -#^^-7 ' €-lH, 1 ' H-[2 , 3 ' ] ti] 91^^ ^-3 , 2 ' -c^ ^(AGM028) 

<121> iH NMR(300 MHz, DMSOde) 5 (ppm) ll.lKlH, s, N-H), 11.04(1H, s, N'-H), 8.64(1H, 
s), 7.60(2H, m), 7.42(1H, d. /=7.8Hz), 7.12(1H, s), 7.03(1H, t, /=7.5Hz) 2.22(3H. s, 
CHs) 

<122> MSCMALDI -TOF) m/z: 310.7 

<123> ArTM029 sl--^^^ -^^A 

<124> 5 ' -o}xi] i^-lH, 1 ' H-[2 , 3 ' ] H] o]^^ ^-3 , 2 ' -ti| ^(AGM029) 

<125> iH NMR(300 MHz, DMSO-de) 6 (ppm) 10.95(1H, s, N-H), 10.45(1H, s, N'-H), 8.15(1H, 

s), 7.58(2H, m), 7.39(1H, d, J"=8.1Hz), 7.00(1H. t, /=7.5Hz) 6.56(2H, m), 4.75(2H, s, 
NH2) 

<126> MSCMALDI -TOF) m/z: 276.9 
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i27> ^7] AGM001~AGM029 Sl-^#^ Xi. Xg, Y, Z, R ^^y]^ ^l^l S 1<=H1 



128> 
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129> 



13 1> 



i^(A549), ^:L> ^"^i" ^im^(SNU-638) . <^1^> ^^^"^ ^S.^iCo\2) , 91^ ^^^''^ ^il^^CHT 
1080), 9ltt ^i1i^(HL-60)^ ^1^^ ^^l^"! ^^^*>^^- 



<132> 



n^^^^^ K. Likhitwitayawuid ^<^1 Journal. Nat. Prod. 58(1993) 1468-1478'^Ui 7^ 

^^^^s. m^y^J^^. ^^^^ ^ii^^* 5>io4 7}i/mi si^^i^a 



EL ISA 



^lo]H ^^7m ^l-g-^>^ 515nm^lAi ^^Hl: ^^^^VS^- IC50 ^1^ Sl7l^-^^^ 



31-24 



1(3*^0005114 



^^ <U^}: 2005/1/18 



133> [S. 21 

I -feLsj-M- 1 ICSOTCMa 





A549 


oNU boo 




HT108 


HL60 1 


AGMOOl 


31.0 


^ t A A 


■s^ inn 






AGM002 


62.0 


> iUU 


^ 1 no 


4 8 




AGM003 


> 100 


^ -1 AA 

> IUU 


;> JLV/VJ 




> 100 


AGM004 


9.6 


Zo . i 




32 1 




AGM005 


98. Z 


^ 1 AA 

> IUU 




40 8 




AGM006 


> 100 


^ -1 A A 

> IUU 


^ 1 on 


> 100 


> 100 


AGM007 


> 100 


> iUU 


> IUU 


> 100 

^ X\J\J 


> 100 


AGM008 


1 r\f\ 

> 100 


> iUU 




> 100 


> 100 


AGM009 


1 AA 

> 100 


^ -1 AA 

> IUU 




> 100 


> 100 


AGMOlO 


96. o 


4U . o 


100 


> 100 


> 100 


AGMOll 


5.43 






5 87 


9.23 


AGM012 


13.2 


.Ud 


9 


3 41 


89.3 


AGM013 


OA /I 

20.4 


1 'T 

ii .O 


^ l.\J\J 


36 7 


65.4 


AGM014 


12. 1 




Ifi R 


10 8 


4.81 


AGM015 


1 A A 

> 100 


> iUU 


•^100 

^ A,\J\J 


> 100 


> 100 


AGM016 


-1 AA 

> 100 


yu . 0 
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"> 100 


> 100 


AGM017 


-1 AA 

> 100 


^ 1 AA 

> IUU 


^ inn 
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> 100 
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73.6 




AGM019 


> 100 


> 100 


> 100 


> 100 


> 100 


AGM020 


> 100 


> 100 


> 100 


> 100 
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AGM021 


> 100 


- > 100 


> 100 


> 100 
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> 100 


> 100 


> 100 
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134> AGMOll, AGM012. AGM014, AGM023, AGM029 Sf^^^l 'a-^flit^^l 



;135> 



:136> 



AGM s!r^^o] xJ^^A^ ^-fl^^ 4i^^a HL-60 ^S.^^] ^1^1^ ^1 

^ ^^^>7l ^^fl, NBT (nitroblue tetrazolium) «r€^J-§- ^^}^^ <=l^*>^i^. ^^"I ^"^ 
1-^ 2>105 A^lS/ml -11 20 mM5^ 1 mM^ ^l^tt ^, 3<^a ^> 37°C, 5% CO2 «r<>7HlA-1 tifl 



'^=^1-^1=1-. ^'^'^^^ ^n^^ oiA>^^^ eg ^(phosphate buffered saline, PBS)S 4^t!: ^, 
0.1 % NBT^I- 200ng/inl^ PMA (phorbol 12-myristate IS-acetate)* PBS -§-<5n<^l, 37°C<^1 

30^^> ^rol^W. ^-^^5^171* <='l^^fl^i PBS-g-^-!^^^ 

/■fl:^^}^, 4^4-;^1^7l* ol^^]-o^ ^ M]S. ^ nitroblue formazan^ ^^d^>^ ^-S^* 
^1^^^^ tifl^^S q-Bl-^cl-. Si-^#^ ^^Blt!: AGM0297> 20 mM^ ^^^]^'\ 



til 



<137> 
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[S. 3] 



HL-60 aH 





% CIlH^AlOilOl^ 




on iiM 

e\J JIM 


1 uM 


0.2 ^aM 


□ IClCH 


1 .OU X 


3 08 db 1 .29 




1 1 


10.00 X U.^/ 


7 7R i 3 42 




2 1 


a. "70. -1- n An 


11 12 ± 0.31 




3 1 


1U.OD X U.£%7 


6 27 ±1 .76 




4 




22 81 ± 2.38 




6 


10.49 X 0.25 


Q QQ db 1 47 




9 


oQ ofi + 1 5Q 


19.94 ± 2.02 


• 


10 


1 ^.U 1 X U. 1 '♦^ 


7 53 ±1 ,02 




11 






24.02 ± 0.85 


12 




32 71 ±1 .73 




13 1 




28.22 ± 2.04 




14 




40.97 ±1.19 




15 




30 50 ± 4.97 




16 


10.35 ± 0.62 


3,07 ± 1.69 




17 ' 


; 2.62 ± 0.23 


8.37 ± 0.45 




18 




8.69 ± 4.95 




19 


12.44 ± 1.66 


9.36 ± 0.13 




20 


23.86 ± 1.31 


11,34 ± 2.32 




21 


1 9.64 ± 0.51 


11.63 ± 3.48 




22 


22.89 ± 0.51 


18,35 ± 0.02 








18.38 ± 0.27 


23 






24 


14.38 ± 0.42 


24.89 ± 6.05 




25 


14.40 ± 0.82 


26.18 ± 0.59 




26 


22.23 ± 0.60 


29.84 ± 1.12 




27 


4.75 ± 0.41 


9.45 ± 0.92 




28 


1 0.70 ± 0.16 


8.85 ± 2.20 




29 




45.05 ± 0.59 




2iP¥^ 


1 1.18 ± 0.18 


15.28 ± 1.12 





<138> 



4^^^ ^^^^^ ^J^^^^ ^=S] <^^^^ 



1 , 25-dihydroxyvi t ami 



n D3[1,25-(0H)2D3]M- all- trans retinoic acid (ATRA)^ 



20-30 



% -fri^}^ 1,25-(0H)2D3^ ATRA* 1 mM^ AMG t 



^^^}<^ 3^^^ BrJ^^V^x:]-. NBT «r€^^^ ^^Vtt ^^f, AGMOlOsl- AGM0297> 1,25-(0H)2D3 
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^ ATRA7> 70 %o]-^ ^7M^J^ - oi-^o.r^. AGM023^ ^iS.^^^o] ^%^9i 

o. :^j£o:| w-Sj. tfl^tt Jl^* ^^^(a 4). 



139> 4] 



5nM 1 25-(0H)203 £Ete 50nM all-trans RA21- SSAI Hja' 

ss^oii Dixite eici¥a as ^ sEaisi a^sa- 



1 


% cmSiAlOllOl^ 


1 


1 .25-(OH)2D3 


a\\- trans RA 


u\ao\ 


19.21 ± 1.23 


28.75 ± 2.65 


1 


28.36 ± 0.15 


39.61 ± 1.25 


2 


24.52 ± 2.67 


37.78 ± 1.06 


3 


22.04 ± 0.38 


41.01 ± 1.26 


4 


28.36 ± 3.05 


28.68 ± 0.23 


O 1 


19.60 ± 0.56 


42.81 ± 1.05 


9 


48.51 ± 3.49 


59.32 ± 1.54 


10 


78.44 ± 6.88 


75,08 ± 6.80 


11 






12 


24.29 ± 1.34 


54.81 ± 1.65 


13 


35.49 ± 5.45 


70.54 ± 2.17 


14 


21.72 ± 1.22 


72.40 ± 3.05 


15 


33.27 ± 0.75 


67.41 ± 1.36 


16 


27.24 ± 1.32 


33.99 ± 0.47 


17 


22.10 ± 0.90 


43.17 ± 1.56 


18 


36.52 ± 1.27 


23.13 ± 0.71 


19 


27.66 ± 1.28 


51.49 ± 0.13 


20 


23.34 ± 0.65 


34.50 ± 2.91 


21 


24,64 ± 0.65 


28,23 ± 0.02 


22 


48.28 ± 0.36 


51,20 ± 3.70 


23 






24 


41.66 ± 0.40 


51.01 ± 0.88 


25 


49.41 ± 0.08 


48.39 ± 1.48 


26 


44.43 ± 0.09 


60.33 ± 0.51 


27 


21.74 ± 1.90 


43.19 ± 1.73 


28 


35.22 ± 0.55 


55.57 ±1.11 


29 


79.03 ± 0.55 


78.81 ± 0,77 




1 25.39 ± 0.98 


44.87 ± 2.54 


0.2 pM 




11 


1 31.79 ± 0.87 


34.87 ± 0.74 


23 


89,76 ± 0.88 


90.85 ± 0.36 




1 85,95 ± 1.43 


90.33 ± 0.13 
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40> 



-gAlc^l 1 ^ ^X\<^] 2# ^^>^ AGM023 Sj-"^*^! 3:3l-7> 7}^ ^^^> 

^tq-. AGMOll. AGM029. AGM012. AGM014 ^^^^ <^^^^}^^<^\ %l3-«^d JL^f* 



;141> 



^ S.^^ 91^^^ -^H^fl ^ AGMOll, AGM029, AGM012. AGM014 

^1^^^ ^j-ov^.^ j:4^rv ^^^1 ^o.^ ^ «J:^^l^i ^^71 5^^ Sl-^1-<^1 ^-^i- 

■^i^s. AV-g-^ ^ ^^tb ^A'^]^. 
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NH2 




(V) 



— ' — o 
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